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摘  要 
 I





对 SAR 图像的识别做了深入研究，对 SAR 图像处理过程中两个重要部分：预处
理和特征提取进行改进，以提高识别精度。 
SAR 图像的识别要经过图像预处理，特征提取和识别三个大步骤：在图像
预处理方面，本文采用了两个方案对 SAR 图像进行预处理，方案之一是先对 SAR
图像去噪，接着对去噪后的图像进行分割；方案之二是先对图像去噪，去噪之
后以目标为中心，去除一部分的背景，接着对图像进行归一化处理；特征提取
方面，首先，提取 12 个 Hu 特征，Gabor 特征，灰度共生矩阵特征和 FFT 特征，






实验表明，12 个 Hu 特征，Gabor 特征，灰度共生矩阵特征和 FFT 特征单独
做识别的 好平均识别率为 91.88%，但是其中装甲车（BTR70）的识别率仅为
88.08%；基于以上四个特征融合后的融合特征经过 PCA 降维和 BPSO 挑选后的
优组合特征对目标的平均识别率为 93.7%；第一种预处理方案下，基于小波变
换提取的特征单独对 SAR 图像的平均识别率达到了 96%以上，而且对每类目标
的识别率都保持在 92%以上；第二种预处理方案下，基于小波变换提取的特征
单独对 SAR 图像的平均识别率达到了 98%以上；基于小波变换提取的特征在小
样本实验数据下也有很好的表现。 
 

































Synthetic Aperture Radar (SAR) has characteristics of high resolution, 
long-range distance, all-weather condition, strong penetration and so on. SAR is a 
high-altitude visual system which is capable of gathering a large amount of 
meaningful information about human production and life. In recent years, SAR 
image target recognition has been the focus and hotspot of research at home and 
abroad. Fourier transform has been the cornerstone of image processing and Wavelet 
transform is the development and expansion of Fourier transform. In this paper, we 
make a thorough study of SAR image recognition basing on wavelet transform. Two 
important parts of SAR image processing: pre-processing and feature extraction are 
improved to boost the recognition accuracy. 
SAR image recognition need to go through three steps: image pre-processing, 
feature extraction and recognition. In the aspect of Pre-processing, this paper 
presents two programs on the SAR image preprocessing. In program one, SAR 
images are denoised and then denoised images are segmented; in program two, SAR 
images are firstly denoised, then part of the background is removed and lastly the 
images are normalized.In the aspect of feature extraction, Firstly, extract 12 Hu 
feature, Gabor feature, GLCM feature and FFT feature. It is proved that the above 
four features have a limited effect on SAR image recognition. Secondly, wavelet 
transform is carried out on SAR images to extract features for recognition, on this 
basis, to try all the available wavelet functions for SAR image recognition, 
attempting to give some advice on the choice of wavelet functions at this specific 
question. Finally, compare the recognition effect of feature extracted based on 
wavelet transform and that of feature extracted by other methods under a small 
sample of experimental data. In the aspect of image recognition, support vector 
machine (SVM) classifier which has a good performance on issue of classification is 
used. 
Experiments show that the best separate recognition rate of 12 Hu feature, 
Gabor feature, GLCM feature and FFT feature is 91.88%, but the recognition rate for 
armored vehicles (BTR70) is only 88.08%; fuse the above four features ,do 















features by BPSO and then achieve the average recognition rate of 93.7%; under the 
pre-processing of program one, the average recognition for SAR image of extracted 
feature based on wavelet transform is individually above 96% and is above 92% for 
each category of target; under the pre-processing of program two, the average 
recognition for SAR image of extracted feature based on wavelet transform is 
individually above 98%; extracted features based on the wavelet transform have a 
very good performance even under a small sample of experimental data. 
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1.2 SAR 图像识别的研究现状 
随着 SAR 成像技术日趋成熟，SAR 图像获取信息的能力日益增强。然而，
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